Introductlon
Alkanolamines have become one of the most important classes of chemicals for the removal of the acid gas components H, S and CO, from several types of gases. Frequently, aqueous solutions are applied; however, mixtures of water and a nonaqueous solvent are also used (e.g., ShelCSulflnol process ( 7)). Diisopropandamine (DIPA), methyldiethanolamine (MDEA), monoethanolamine (MEA), and diethanolamine (DEA) are examples of well-known and industrially important amines (Kohl and Riesenfeld ( 7 )).
For the design of suitable gas-liquid contactors for the abovementioned gastreating processes tl Is necessary that the mass-transfer rates can be calculated accurately. Besides needed information on the mass-transfer coefficients, gas-liquid contact area, and reaction kinetics, data are also needed on the fundamental physicochemical properties like the solubility and the diffusivtty of the acid gas components in the various solutions. However, due to the chemical reaction that occurs in the solution, it is not possible to obtain information directly on these properties and therefore they must be estimated from corresponding data of more or less similar nonreactlng gases.
I n view of the similarities with regard to configuration, molecular volume, and electronic structure, N,O is often used as nonreacting gas to estimate the properties of COP. Laddha et at. (2) investigated the solubility of N20 and CO, in aqueous solutions of organic compounds that are nonreacting with respect to both solutes and organic alcohols that have a somewhat similar structure to MEA and DEA. From this work it was concluded that the ratio of the solubilities remained constant for the various solutions and that the "N,O analogy" may be applied to estimate the solubility of CO, in aqueous alkanolamine solutions according to the equation could be used to obtain information on the solubility of CO, and also considered that a relation similar to eq 1 could be applied to estimate the diffusivity of CO,. From Sada et a1.k (3, 4) results, however, it was not possible to derive a general correlation to calculate the diffusivity of N,O (or COP) in aqueous alkanolamine solutions. Versteeg (5) recently published additional data on the diffusivity of N20 in aqueous alkanolamine solutions, and these data showed a good agreement with the results of Sada et al. (4) although for DEA a substantial deviation occurred. Nevertheless, it may be possible to obtain a general (e.g., a modified Stokes-Einstein relation) relation that is able to calculate the diffusivity.
Haimour and Sandall (6) studied the absorption of CO, and N,O in aqueous MDEA solutions at various temperatures in a laminar liquid jet. At very short contact times the absorption of COP can be considered as physical absorption without any enhancement due to the chemical reaction and therefore it was possible to verify for this particular solution the N, O analogy for both solubility and diffusivity combined in the physicochemical parameter mD 1'2. From their results it could be concluded that for aqueous MDEA solutions the "analogy" holds.
In the present work new data on both solubility and dlffusiiky of N,O in aqueous alkanolamine solutions at various temperatures will be presented and for CO,, using the N, O analogy, both properties can be estimated. The available data of the solubility and diffusivity of CO, and N20 in water published in the open literature are summarized in combination with these new data. 
Solublllty
where m is a kind of dimensionless solubility defined as the ratio of the liquid-phase concentration to the gas-phase concentration of the solute at equilibrium conditions. The reproducibility between the various experiments was always within 3%. The solutions were prepared from commercial grade amines, purity 1 9 8 % , and distilled water. The composition of the aqueous solution was determined by volumetric titration as described by Blauwhoff et al. Table I .
These results are compared in Figure 1 (4) where HE is the Henry's law coefficient. 
SolubilHy of N 2O and CO , In Aqueous Alkanolamlne
Solutions. The solubility of N, O was measured for aqueous solutions of dimethylmoncethanolamine (DMMEA) at 293 K, DEA at 298 K, and for both DIPA and MDEA at various temperatures. The results are presented in (7) and in Table VI1 the polynomial coefficients are presented.
Therefore the solubility of COP can be estimated from eq 1, 5, and 6 over a wide range of conditions. where the polynomial coefficients are given in Table XIII . (15) . The mean value of these three methods was taken as the diffusivity. The results of this reevatuation are presented in Figure 6 where it is concluded that the diffusivity of the alkanolamine can be estimated with the following modified Stokes-Einstein relation: 
Conclusions
The deviation between eq 10 and the data of Sada et al. (4) and Haimour and Sandall (6) is always less than 20%.
1. With the aid of the N20 analogy the solubility of C02 in aqueous alkanolamine solutions can be estimated from the ratio carbon dioxide N2O nitrous oxide am alkanolamine eq equilibrium gas gas phase in initial liq liquid phase water pure water
